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We report unusual vascular lesions found during post mortem examination of a cat with neurological disease. The changes are similar to a rare disorder in man variously referred to as neoplastic angioendotheliosis, angioendotheliomatosis, malignant angioendotheliomatosis, and angioendotheliomatosis proliferans-neoplastic type.3. '.'
The affected cat was a six-year-old intact male ginger domestic short hair which was semi-wild; no history of the illness could be obtained. On clinical examination, the cat was emaciated and lethargic with no postural responses and reduced cranial nerve reflexes. The pupils were non-responsive and the animal was thought to have no vision. A diagnosis of multifocal neurological disease was made and the cat was killed.
Post mortem examination revealed multiple petechial and ecchymotic hemorrhages in the skin and subcutaneous tissue, beneath the pleura (especially over the diaphragm and beneath the epicardium) in the parietal peritoneum, kidney capsule, and on the serosal and mucosal surfaces of the bladder. There were small amounts of blood-stained pericardial and pleural fluids and hematuria. The lungs contained numerous small (up to I cm diameter) hemorrhages; there was some bloodstained froth in the trachea and bronchi, and the thoracic lymph nodes were hemorrhagic.
Specimens from the major organs, brain, and spinal cord were fixed in 10% buffered formalin, and cut transversely into pieces approximately 0.5 cm thick; a malacic lesion about 1 cm in diameter was noted in the right temporal lobe. Specimens from this lesion, as well as from the remaining central nervous system tissue and other major organs, were then processed for light microscopy in a routine manner.
Light microscopy revealed remarkable changes in the small arteries of most organs ( fig. 1 ). The lumens of these vessels were partially or totally filled by irregular whorls of cells with indistinct borders, a moderate amount of slightly eosinophilic cytoplasm, and a round to oval or elongated nucleus, often with an inconspicuous nucleolus. The nuclear chromatin was dispersed in most cells although some had small nuclei with dense chromatin. Occasional mitotic figures were observed. Small, irregular, often slit-like spaces that contained a few red cells or thrombi were seen within the whorls. Organizing thrombi and recanalization were seen within some vessels and there were also a few intraluminal papillary projections that consisted of a delicate fibrovascular stroma covered by endothelial cells. A few vessels had unidentified plump cells in their lumens which appeared to be arising from the vessel wall. Normal vessels were often seen adjacent to affected vessels. Although most involved vessels appeared to be arteries or arterioles, there is the possibility that severely affected veins may have been misidentified.
Affected vessels were particularly numerous in the myocardium but were also obvious in the meninges and, to a lesser extent, in the underlying brain and cord, the adrenal cortex, and pancreas. They were also present in the thyroid, the mucosa and submucosa of the alimentary tract, the eyes and in lymph nodes. Afferent arterioles of some glomeruli were also affected and focal changes were seen in some glomerular capillaries and mesangial areas. Occasionally, slightly abnormal vessels were found in the liver, lung, and skeletal muscle. Vessels in sections of the skin that were examined were normal. There were extensive recent intraalveolar hemorrhages and the thoracic lymph node sinuses were filled with red blood cells. The malacic lesion was composed of structureless necrotic debris and groups of many large macrophages. The adjacent white matter had considerable demyelination and its capillaries had prominent endothelial cells.
In order to confirm that the cells that filled the vessels were endothelial, sections of brain and myocardium were stained for factor VIII-related antigen using the unlabelled antibodyenzyme method6 after preliminary digestion with trypsin.' Antisera were obtained from Dakopaths (Copenhagen). Rabbit anti-human factor VIII-related antigen was followed by sequential application of swine anti-rabbit immunoglobulin and rabbit anti-peroxidase/peroxidase soluble complexes. Peroxidase activity was revealed using diaminobenzidine and Harris' hematoxylin used as a nuclear counterstain. Negative controls consisted of the substitution of anti-factor VIII serum with normal rabbit serum or inappropriate antiserum (rabbit anti-herpes simplex virus). Strong species cross reaction was confirmed by comparable staining of normal feline and human vascular endothelium with the same reagents. Approximately one-third to one-half of the cells present in the vessels gave an appropriate reaction for vascular endothelial cells.
In view of the possible presence of non-endothelial cells in the intraluminal whorls, formalin-fixed myocardium and pancreas were examined by electron microscopy. Small pieces of these tissues were transferred to cold glutaraldehyde in cacodylate buffer, postfixed with osmium tetroxide, dehydrated in alcohol, and embedded in Spurr's resin. Ultra-thin sections were stained with uranyl acetate and lead citrate.
In the least affected vessels, plump endothelial cells often reduced lumen or lumina to slit-like spaces but individual cells maintained normal relationships to each other and the external lamina. Nuclei were sometimes irregular in outline but had a normal chromatin pattern and the cytoplasm contained conspicuous free ribosomes and polyribosomes. Pino-cytotic activity, though present, appeared reduced. Pericytes and their processes were more prominent than normal. In the more proliferative capillary lesions, clusters of endothelial cells, often interdigitating, were closely packed except where they separated to form a luminal channel containing erythrocytes. Pericytes individually encompassed by an external lamina were also markedly increased and sometimes formed focal clusters.
Similar changes were seen in arteries and veins ( fig. 2 ). In the most florid examples, the vessel lumens were filled by sheets of cells that ranged in morphology from large and epithelioid with irregularly shaped nuclei with abundant cytoplasm that contained scattered short cisternae of rough surfaced endoplasmic reticulum, multiple free ribosomes and polyribosomes, and clusters of randomly arranged filaments, to shrunken, rather elongated cells whose condensed cytoplasm contained compacted organelles. These extremes were mixed with cells of more conventional endothelial appearance, to which they were attached by small intercellular junctions. In addition, pericyte-like cells surrounded by an external lamina were present. In addition to occasional blood cells, fibrin deposits were found in the small lumina. No detached endothelial cells were observed, nor was there any evidence that they were invading vessel walls.
The vascular changes present in the cat resemble neoplastic angioendotheliosis in man, a rare multisystem disease in which there is proliferation of neoplastic endothelial cells within the lumen of small arteries. arterioles and capillar-i e~.~.~. '
Central nervous system involvement characteristically leads to progressive multifocal neurological deficit, dementia, and rapid death. ' Clinical signs of multifocal neurological disease, produced primarily by vascular occlusion, were also present in this cat. However, the marked nuclear pleomorphism and hyperchromatism, significant mitotic activity, the tendency of the cells to infiltrate vessel walls and the conspicuous skin involvement in the human condition were not a feature of the disease in the cat. Furthermore, the mixture of endothelial cells and pericytes, although seen in other vascular tumors both benign and malignant, is not a feature of neoplastic angioendotheliosis and suggests the cat was suffering from a different and, as far as we can ascertain, previously unrecorded disorder.
The focal intravascular papillary areas observed are reminiscent of the human condition known as papillary endothelial hyperplasia (vegetant intravascular hemangioendothelioma or intravascular angiomatosis), a benign generally solitary disorder of uncertain etiology. As the names indicate, there is controversy over whether the lesion is neoplastic or reactive' and whether the endothelial proliferation could be a sequel of, or prelude to, thrombosis4; certainly such areas in the cat appeared to be associated with the presence of thrombi. In cats, thymomas generally have been confined to the cranial mediastinum, although pericardial3.' and mediastinal' implantation, tracheal and thoracic wall adhesions,* and pulmonary metastases4 have been found. We are aware of no previous report of thymoma with distant metastasis in the cat.
Thymoma with Distant Metastases in a Cat
A six-year-old neutered male domestic shorthair cat was presented to a veterinarian with a two-week history of coughing, and anorexia for two days. Abnormal physical findings included cyanosis, muffled heart sounds, and inaudible lung sounds. Thoracic radiography revealed accumulation of intrathoracic fluid and an intrathoracic mass and the cat was euthanatized. At necropsy, approximately 50 ml of sanguineous fluid were present in the thoracic cavity. A fleshy cream mass of slightly nodular appearance filled the anterior mediastinum, and a similar, smaller nodule about 1 cm in diameter pro-
